lthough there has been improvement in the d e tection of and therapy for arrhythmias followacute myocardial infarction since the development of coronary care units in the 1960s, there has been little improvement in the rate of survival of patients who develop pump failure following acute myocardial infarction. For the approximately 15 percent who develop pump failure, the mortality remaim extremely high.'-' Although therapy in this group of patients has become increasingly aggressive, the outcome seems little changed. Patients who become hypotensive after an acute myocardial infarction, although their condition is often unstable, are frequently transferred from smaller hospitals to larger medical centers for aggressive management, including hemodynamic monitoring, countterpulsation with an intra-aortic balloon, and surgery. We reviewed our experience with hemodynarnic monitoring in our coronary care unit to determine what effect such monitoring had on the management of patients and the outcome. We grouped our data Fmm Jan 1, 1975 to Jan 1, 1977, a total of 74 patients underwent hemdynamic monitoring in the Levine Cardiac Unit of the Peter Bent Brigham Hoepitd, Boston. Charts from 67 of these patients were available for review. Forty had been transferred from other hospitals. Forty-four H n t s were men, and 23 were women. The average age was 59 years, and patients ranged in age from 30 to 89 years.
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Fmm Jan 1, 1975 to Jan 1, 1977, a total of 74 patients underwent hemdynamic monitoring in the Levine Cardiac Unit of the Peter Bent Brigham Hoepitd, Boston. Charts from 67 of these patients were available for review. Forty had been transferred from other hospitals. Forty-four H n t s were men, and 23 were women. The average age was 59 years, and patients ranged in age from 30 to 89 years.
Forty-six patients underwent hexnodynamic monitoring because of persistent hypoternion, defined as a systolic blood pressure of less than 90 mm Hg despite therapy. Ten patients underwent hemdynamic monitoring for management of severe congestive heart failure without hypotension. Four hypoxic patients had hemdynamic monitoring to help determine if the cause of their hypoxia was pulmonary or cardiac. Three patients had hemodynamic monitoring for detection of acute ventricular septa1 defects, and one patient underwent hemodynamic monitoring to help manage therapy designed to reduce afterload in severe congestive heart failure. Three transferred patients with unstable angina underwent hemudynamic monitoring to determine tbe effect of angina on pulmonary capillary wedge pressure. Three addithal transferred patients with high-grade ventricular ectopic activity underwent hemdynamic monitoring because they also were h-nsive. 
RESULTS
During the tweyear period of study, 1,030 patients were adrnitted to our coronary care unit, 945 (92 percent) of whom survived. Of the total group, 414 (40 percent ) had acute myocardial infarctions. Of these 414 patients, 347 ( 84 percent ) survived. Of the 1,030 admissions, 74 patients ( 7 percent ) underwent hemodynamic monitoring. In the group of 67 patients with charts available who underwent hemodynamic monitoring, 31 (46 percent) d v e d .
Forty-nine (73 percent) of these 67 patients had acute myocardial infarctions. Of the 67 patients in the group under study, 40 (60 percent) were referred from other institutions, while 27 patients (40 percent) were direct admissions. The rate of survival for the referred patients (45 percent; 22/49) was quite similar to the rate of survival in our direct admissions (48 percent; 13/27).
The indications for hemodynamic monitoring in the whole group under study and statistics on survival according to those indications are listed in Table 1 Eight patients undewent surgery. Three patients underwent cumction of a ventricular septa1 defect, but there were no survivors. Five patients underwent procedures for coronary rev-t i m combined with infarctectomy; one of these five survived.
Factors Associated with Poor Prognosis
Details of history, physical examinatition, ECG, chest x-ray film, and laboratory data were subjected to univariate analysis regarding their effects u p prognosis. A history of therapy with digitalis, tachycardia on admission, and an increase in the level of blood urea nitrogen ( BUN) during the first five days of hospitalization were all associated with a poor prognosis. Nine ( 31 percent) of the 29 patients receiving therapy with digitalis survived, while 22 (58 percent) of the 38 patients who were not receiving d i m survived (P < 0.02).
Sinus tachycardia, dehed as sinus rhythm at a rate greater than 100 beats per minute on the admission ECG, was also associated with a poor prognosis. Twenty-one patients undement hemodynamic monitoring for reasons other than hypotension. In each category, we believed that the numbers of patients were too small to reach meaningful condusions.
One patient developed ventricular tachycardia during passage of the Swan-Ganz catheter into the right ventricle. His cardiac rhythm reverted to normal sinus rhythm with withdrawal of the catheter and admhishtion of lidocaine. No further attempts were made to insert a catheter into this patient. He died two days later o f pump failure. No other coxnplications of hemodynamic monitoring were encountered.
The Swan-Ganz catheter has been widely used in the monitoring of patients whose condition is hemodynamically unstable. The advantages of monitoring pulmonary capillary wedge pressure rather than central venous pressure have previously been shown. 8 Frequently, ill patients are transferred from smaller hospitals to larger hospitals for hemodynamic monitoring and other aggressive diagnostic and therapeutic interventions. The ride in the ambulance itself may not be a benign procedure, since the condition of a small percentage of patients may become even more unstable en route. 9 We therefore undertook this study to determine the effect that hemodynamic monitoring had on the course of illness in patients, particularly those transferred from other institutions.
The most common indication for hemodynamic monitoring and the most common cause for transfer was hypotension. It is obviously impossible to know what the outcome would have been in our patients had they not been traderred. The scanty data regarding the treatment of hypotensive cardiac patients in community hospitals shows a rate of survival in such patients of 10 to 46 percent;1815 however, frequently in these studies, the definition of cardiogenic shock and the procedures used in caring for patients in shock are not given. Thus, it is dif6cult to compare our patients with the patients in these studies.
We found that previous therapy with digitalis, tachycardia, and azotemia were associated with a poor prognosis. All of these factors are indicators of severe left ventricular dysfunction and therefore tend to be coincidental with severe pump failure.
Hemodynamic monitoring is a useful tool in the management of patients who develop hypotension coincidental with myocardial infarction, because monitoring uncovers patients who have a relative depletion of the blood volume and who therefore benefit from expansion of that volume. Such depletion of the blood volume may be difficult to determine on clinical or noninvasive grounds. At the
